Thrombopoietin mobilizes CD34+ cell subsets into peripheral blood and expands multilineage progenitors in bone marrow of cancer patients with normal hematopoiesis.
Thrombopoietin (TPO), the primary regulator of megakaryocytopoiesis, also mediates biologic effects in vitro on hematopoietic cells more primitive than those committed to the megakaryocyte (MK) lineage. To assess the spectrum of hematopoietic effects of recombinant human (rh)TPO in vivo, we evaluated its proliferative effect on bone marrow (BM) progenitor cells, its maturation effect on BM MKs, and its mobilizing effect on peripheral blood (PB) progenitor cells during a phase I clinical laboratory investigation in which rhTPO was administered to cancer patients with normal hematopoiesis. Twelve patients received a single dose of rhTPO (0.3, 0.6, 1.2, or 2.4 microg/kg of body weight) prior to chemotherapy. BM and PB samples from these patients were analyzed 1 to 2 days before (baseline) and 7 days after rhTPO administration. At higher doses (1.2-2.4 microg/kg), rhTPO produced increased concentrations of primitive CD34+Thy-1+Lin-cells (mean 2.1-fold), CD34+mpl+ cells (mean 5.2-fold), CD34+CD41+CD14- promegakaryoblasts (mean 2.9-fold), and myeloerythroid colony-forming cells (mean threefold) in BM. No significant increases in the frequency of BM colony-forming unit (CFU)-MK were observed. Elevated numbers of both immature (2N-8N) and more mature (64N and 128N) CD41+ MKs were detected in BM, with modal ploidy remaining at 16N. Higher doses of rhTPO (1.2-2.4 microg/kg) also induced increased concentrations of CD34+ cell subsets in PB, including both primitive CD34+Thy-1+Lin- (mean 8.8-fold) and MK lineage-committed CD34+CD41+CD14- cells (mean 14.6-fold) as well as various myeloerythroid colony-forming cells (mean 3.6- to 5.5-fold). These results demonstrate that rhTPO given as a single dose not only promotes proliferation and maturation of cells of the MK lineage, but also expands the pool of BM primitive hematopoietic cells. In addition, rhTPO induces mobilization of hematopoietic progenitors into peripheral circulation. The extent to which such multilineage effects on human progenitor cells will contribute to clinical efficacy remains to be determined.